ABSTRACT
INTRODUCTION
Ring worm infection or Dermatophytosis is caused by hyaline filametous molds called dermatophytes which are a group of keratinophilic fungi affecting hair, nail and skin. Dermatophytosis is considered the most common fungal infections in humans. Dermatophytes include three genera Epidermophyton, Mirosporum and Trichophyton (1) . Onychomycosis refers to fungal infection of nail which caused mainly by dermatophytes and non dermatophyte fungi (NDF) as Scopulariopsis species (spp.), Fusarium spp., Acremonium spp., Aspergillus spp. and Candida spp. (2) . NDF causing onychomycosis present as saprophytes in soil and plants. It is not clearly known whether infection with NDF can occur as a primary infection on healthy cutaneous tissue like nail, skin or exist only as secondary invaders living saparophytically in keratinized plates already damaged by trauma, ischemia or other disease especially dermatophyte infection (3) . It is difficult to isolate dermatophytes in culture from onychomycosis. But NDF isolation in culture can be considered as possible infection which are resistant to antifungal drugs used in treatment of onychomycosis subsequently causing treatment failure (4) . Diagnosis and identification of dermatophytes depend on culture which is more sensitive than direct microscopic examination (5) . Dermatophyte test media (DTM) was developed during Vietnam War and it is used routinely as a common media for recovery and identification of dermatophytes from clinical specimens depending on color change into pink (6) . Salkin et al., reported that some spp. of NDF may give false positive results on DTM with misidentification as dermatophytes (7) . Since many of these NDF have colony morphologies similar to those of dermatophytes so now NDF are routinely isolated from clinical specimens giving a positive result with DTM (8) . Dermatophyte identification media (DIM) with bromocresol purple (1.6 mg/ml) was developed as indicator media for dermatophytes depending also on color change into purple. To overcome limitations of DTM, DIM was modified by increased concentration of cycloheximide and can be incubated at 37 ˚C to overcome the reported limitations of DTM (9) . The aim of the study was to compare DIM at 30˚ C with DTM and Sabouraud's dextrose agar (SDA) for recovery of dermatophytes and NDF from different clinical samples taken from patients suffering from dermatophytosis. Also to determine prevalence of NDF in onychomycosis.
PATIENTS AND METHODS
This study was conducted during the period from April, 2013 to November 2013. On 112 patients with clinically diagnosed dermatophytosis including: 20 patients with tinea capitis whom presented with hair loss, scaling and/or black dots; 7 patients with tinea barbi whom presented with red plaques, pustules and hair loss in moustache and beard; 10 with patients tinea pedis whom presented with moist peeling irritable skin between the toes, in the cleft between the fourth and fifth toes ; 19 patients with tinea corporis whom presented with pruritic, characteristic annular progressive scaly plaque with burning sensation and healed center; 12 patients with tinea cruris whom presented with pruritus and erythematous patches with sharp border in the groin; 40 patients with onychomycosis whom presented with nail subungual hyperkeratosis and onycholysis which is usually yellow-white in color or milky white `discoloration of the nail plate and 4 patients with tinea manum whom presented with white scaly plaques in hands, attending Outpatient Clinic of Dermatology and Veneriology in Mansoura University Hospital, were enrolled in this study.
Patients whom received topical or systemic antifungal treatments during the previous four weeks before sampling were excluded from this study, also positive and/or negative direct microscopic examination by KOH 20% for fungal element with negative culture (19 patients) were excluded from this study.
Sample collection:
The suspected lesion (s) was (were) cleaned with 70% alcohol to remove contaminants and first part of scrapping was discarded. The scrapings were taken from the periphery of the suspected lesion (s) in the skin and from nail bed. Scrapings were taken with a sterile glass slid from different skin lesion (s) and collected in a sterile glass petri dish, also in tinea capitis affected hairs collected by epilation.
(10) The collected specimens were sent to the Mycology Unit, Medical Microbiology and Immunology Department at Faculty of Medicine, Mansoura University.
Sample processing
The collected specimens were divided into two portions. The first portion of the specimens was examined microscopically using 20% KOH. The second portion was cultured at 30ºC on three sets of media slopes: DTM (Lab M, UK), DIM (agar 15mg/ml, bromocresol purple 0.2 mg/ml, pepton 10 mg/ml, pH was adjusted to 5.7 then autoclaved for 15 minute followed by adding cycloheximide 4 mg/ml, dextrose 20 mg/ml, gentamycin 40 u /ml, and giving light brown color) 
RESULTS
This study was carried out on 112 patients (66 male and 46 female) with age ranged from 9 years to 62 years (mean age 33.2+15.23) attending Outpatient Clinic of Dermatology and Veneriology in Mansoura University Hospital suffering from different dermatophytosis lesions with duration of illness ranged from 7 days to 6 months. Eighty five patients (75.8%) were from urban areas and 27 Patients (24.2%) were from rural areas.
The most common clinical lesions of dermatophytosis were onychomycosis 35.7% (40/122), tinea capitis 17.86% (20/112), tinea corporis 16.96% (19/112) and tinea cruris 10.7% (12/112). The recovered fungi were 116 isolates (91 dermatophyte isolates from different clinical lesions and 25 NDF from onychomycosis). Double mixed growth were detected in 4 onychomycosis cases (dermatophyte isolate and NDF in each case). The common recovered kaertinophilic fungi were T. mentagrophytes 34.07% (5/20 in tinea capitis, 4/7 in tinea barbi, 3/10 in tinea pedis, 5/19 in tinea corporis, 5/12 in tinea cruris, 6/40 in onychomycosis, and 3/4 in tinea manum) followed by T. rubrum 16.48% (2/7 in Tinea barbae,2/10 in Tinea pedis, 7/19 in Tinea corporis, 4/12 in tinea cruris).
Recovery rate of isolates on SDA and were 100% (116/116: 91 dermatophyte isolates and 25 NDF isolates). Recovery rate of isolated fungi on DTM were 100% (116/116; 91 dermatophyte isolates and 25 NDF isolates) so both SDA is considered the gold standard culture media for recovery of dermatophytes and NDF but in DTM, color change to pink in case of dermatophyte isolates were detected in 90 isolates only (98.9%) as one strain of T. treresstre grow on DTM without changing the color to pink. While the recovery rate on DIM were 95.69% (111/116; 90 dermatophyte isolates and 21 NDF isolates) as one strain of T. rubrum did not grow on DIM and color change to purple in case of dermatophytes isolates were detected in 89 isolates (97.8%) as 2 strains of T. rubrum did not cause color changes to purple but for NDF 5 isolates of Aspergillus niger were caused color change on DIM to yellow (acidic pH) and also 4 isolates (2 isolates Alternaria spp. and 2 isolates Scopulariopsis spp.) of NDF did not grow on DIM. Prevalence of NDF recovered from onychomycosis was 62.5% (25 isolates from 40 samples) on SDA and DTM but on DIM was 52.5% (21 isolates from 40 samples).
The sensitivity of DIM For total recovered fungi compared with SDA was 94.74%. While the sensitivity and the specificity of DIM for recovery of dermatophytes compared to DTF were 98.89% and 66.67% respectively but for recovery of NDF, sensitivity of DIM compared to DTM was 84%. While the sensitivity and the specificity of DIM For total recovered fungi compared to DTM were 95.74% and 86.67% respectively. . Egypt is a developing country and geographically lies in subtropical climatic situation. It passes through all season including winter season and summer season proper collection, use of proper media & accurate identification of fungus through various mycological techniques is helpful in diagnosis of dermatophytes infection. The predominant dermatophyte infection and its dermatophyte causative agent may change in different localities and even in the same locality with time. This change could be due to several factors as activity related to human and animal hygiene and interaction between human and human, animal and soil, and changing population over the time (15) . In this study most of the dermatophytes infections were found in the age group 9-62 of years. Although another study in the same area reported a higher incidence in the age group of 31-40 years, (16) the difference in age predilection depended on the most common clinical pattern seen in the study group. The age predilection in Tinea capitis patients is believed to result from the fungistatic properties of fatty acids of short and medium chains in postpubertal sebum (17) . It may also be assumed that a higher incidence of tinea infection of, especially, the capitis variety in school going children and among siblings would be due to increased contact, resulting in increased transmission between them and overcrowding in classrooms, lack of awareness and apathy to personal hygiene, sharing of personal items, exposure to soil and even animals on playgrounds.
In the present study out of 112 cases 66 were female and 46 were male among the culture positives for keratenophlic fungi. In the other study a male to female ratio of 3:1 among the culture positives for dermatophytes, this correlates with other studies (18) . Out of 100 cases 62 were male and 38 female. The male preponderance may be explained by the fact that males tend to have more outdoor activities than their female counterparts, and are less concerned about personal hygiene and appearance (19) . In this study the most common clinical lesions of dermatophytosis were onychomycosis 35.7% ( The most common clinical lesions of dermatophytosis were onychomycosis Tinea corporis was the commonest lesion accounting for 27% cases , followed by Tinea pedis (17%) and Tinea unguium (17%). lesions in mixed sites are seen in 9% cases. Tinea capitis(14%) is commonly seen in children (20) .Isolated species were mainly NDF and isolated fungus were Aspergillus flavus (18 It is relevant to recall that the concentration of cycloheximide in DIM (4 mg/ml) is eight times higher than that in DTM (0.5 mg/ml). A previous report documented that a higher concentration of cyclohexamide (5 mg/ml) inhibited the growth of T. rubrum and H. capsulatum while these organisms grew well at a lower concentration (4) . It was also reported that the organisms responses to cycloheximide were variable and depended upon various factors like the concentration of cycloheximide, the duration of exposure of the organism to the drug, species specificity and the `development of resistance during exposure to cycloheximide (9 ' 8) . Interestingly, cycloheximide seems to affect also the growth of other species such as Alterneria spp. and Scopulariopsis spp.
In our study, the sensitivity of DIM For total recovered fungi compared with SDA was 94.74%. While the sensitivity and the specificity of DIM for recovery of dermatophytes compared to DTM were 98.89% and 66.67% respectively but for recovery of NDF, sensitivity of DIM compared to DTM was 84%. While the sensitivity and the specificity of DIM For total recovered fungi compared to DTM were 95.74% and 86.67% respectively. The high specificity and sensitivity of DIM for the presumptive identification of dermatophytes are most likely due to the combination of the use of high concentrations of antifungal antibiotics and incubation at 30ºC instead of 37ºC as explained by Gromadzki et al., 2003 (22) .
CONCLUSION
This study we can conclude that, the use of DIM is an inexpensive, easy prepared and accurate mean of presumptive isolation of both dermatophytes and NDF recovered from clinical specimens at 30ºC with good sensitivity. 
‫اﻟﻔﻄﺮﻳﺎت‬ ‫ﻟﻌﺰل‬ ‫اﻟﺠﻠﺪﻳﺔ‬ ‫اﻟﻔﻄﺮﻳﺎت‬ ‫ﻋﻠﻰ‬ ‫اﻟﺘﻌﺮف‬ ‫ﻣﺴﺘﻨﺒﺖ‬ ‫ﺗﻘﻴﻴﻢ‬ ‫اﻟﻄﺒﻴﺔ‬ ‫اﻟﻌﻴﻨﺎت‬ ‫ﻣﻦ‬ ‫ﻟﻠﻜﻴﺮاﺗﻴﻦ‬ ‫اﻟﻤﺤﺒﺔ‬

